tw that time there have been numerous reports; Kirschbaum (1968) collected 150 cases from the literature and there have been several later reports.
We have examined 12 cases of the syndrome. Macroscopically the brain may appear normal ( Fig. 1) , apart from slight generalized ventricular dilatation, though some cases show a much thinned cortical ribbon with marked loss of white matter, Fig. 2 Similar slice from a case of Creu, causing considerable ventricular dilatation (Fig. 2) . disease in which there was great narrowin, Microscopically all of our cases showed status ribbon, marked widening of the sulci, and spongiosus in the grey matter of the cortex (Figs. 3, ventricular Jakob described these cases as having spastic pseudosclerosis (a comparison with the spasticity seen in amyotrophic lateral sclerosis or motor neurone disease) and disseminated encephalomyelopathy. About one third of the cases in the literature fall into this group.
2 Cases Described as the Heidenhain Type (Heidenhain, 1928) Visual disturbances are an early symptom in this variety of the syndrome. Again disturbances of sensation, eg, aching of the limbs, is common, going on to ataxia, disorientation, and dementia. Pathologically the changes in nerve cells, with an excess of glial cells, are most severe in the occipital region of the cortex (Fig. 8) , becoming less striking in the parts of the hemisphere lying further forward. There are some changes in the striatum; sometimes in the cerebellar cortex.
clinical feature and pathologically the most severely affected part of the brain is the cerebellum (Fig. 10) .
A number of cases do not fall strictly into any one of these four main groups of the syndrome but may show some features of each. This makes up the largest group in the reports. Here again the basic pathological changes are seen as nerve cell degeneration and proliferation of astrocytes, but the changes are found to be spread throughout the grey matter of the brain, diffusely through the cortex (Fig. 9 ) as well as in the basal ganglia, the thalamus, midbrain, cerebellum, and spinal cord, although the severity of involvement of the latter two sites may be varied. A sub-variety described by Martin (1967) shows very severe involvement of the thalamus. ,F ig. 9 Distribution of lesions in the diffuse type of disease. The thalamus is severely affected in some cases (Martin, 1967) .
The diffuse cerebral and Heidenhain types of the disease tend to have a short course of six to nine months whereas the Jakob type may continue for from one to two years.
The Ataxic Form
In this type, brought to the fore by Brownell and Oppenheimer in 1965 , ataxia is the most prominent Pathologically a large number of cases show spongy change, ie, the presence of microcystic spaces scattered in the grey matter. The spongy change may be very difficult to see bythe lightmicroscope, especially in very advanced cases where the cystic spaces appear to collapse (Beck, Daniel, Matthews, Stevens, Alpers, Asher, Gajdusek, and Gibbs, 1969) . It is probable that in a number of the reported cases spongy change has been overlooked. For long it was not clear in what element of the nervous system these microcysts developed. Recent work, however, with the electron microscope has shown that these microcysts develop mainly in the processes of nerve cells (Lampert, Gajdusek, and Gibbs, 1971) . Intracytoplasmic and nuclear inclusion bodies have not been found and neurofibrillary changes are not seen in Creutzfeldt-Jakob disease. In general the condition occurs sporadically but familial cases have been reported (see Kirschbaum, 1968) .
It is of interest that cases of Creutzeldt-Jakob disease show none of the stigmata of a viral infection of the nervous system such as small focal areas of neuronal degeneration and round cell cuffing of the vessels. (In very advanced cases an occasional vessel may be lightly cuffed but this may be explained by the extent of the degeneration of nervous tissue which is taking place.) Nor do the pathological changes in Creutzfeldt-Jakob disease resemble in any way those seen in the demyelinating conditions such as multiple sclerosis.
On the whole the symptoms of the disease are explained by the pathological changes found. In those cases which show the picture of motor neurone disease there is loss of many nerve cells in the region of the motor cortex, including the giant Betz cells, as well as demyelination of the pyramidal tracts and 100 group.bmj.com on April 20, 2017 -Published by http://jcp.bmj.com/ Downloaded from loss of anterior horn cells in the spinal cord. In cases where cerebellar ataxia is seen (and this in a mild form is commonly found and in a severe form is not unusual) there is a lesser or greater degree of degeneration of the cerebellar cortical and dentate neurones. The dementia which develops in all cases may be explained by the loss of nerve cells and disorganization of the cerebral cortex (comments on the dementia in this type of condition may be found in Daniel, 1971) . In some cases there is only severe loss of nerve cells in a relatively restricted part of the brain, eg, the occipital involvement in Heidenhain cases which explains the early onset of blindness, but even in these cases there are abnormalities of the nerve cells throughout the whole of the cortex, which one imagines cause the mental disorder which is observed.
The abnormal sensations or pains in the limbs, so commonly complained of in the early stages of the disease, have no obvious pathological concomitant. Is it possible that degenerative changes in the thalamus may cause pain of central origin? Or are the changes which were found in the posterior root ganglia of one case (Hierons and Strich, 1967 ) the cause of the curious peripheral sensations of which these patients complain?
Creutzfeldt-Jakob disease appeared to be a degenerative condition of the nervous system until material from a case of W. B. Matthews was inoculated into a chimpanzee by Gajdusek and Gibbs. The results of this experiment were interesting (Beck et al, 1969) .
Rather more than a year after inoculation the animal developed ataxia with intention tremor and also showed signs of visual disturbance. He 
